MALDI-TOF mass array analysis of RASSF1A and SERPINB5 methylation patterns in human placenta and plasma.
Differences in DNA methylation patterns between placenta and blood cells of pregnant women have been suggested as potential biomarkers for noninvasive prenatal diagnostic strategies, including for common obstetrical complications, such as preeclampsia. New findings in epigenetic origins of fetal or placental disorders may improve our ability for optimal management of these conditions. Using a novel high-throughput mass spectrometry on matrix-assisted laser desorption/ionization time-of-flight (MALDI-TOF) mass array, we compared the quantitative methylation changes of RASSF1 and SERPINB5 (also known as MASPIN) genes in placenta and plasma samples. We analyzed the methylation status of a total of 3569 CpG dinucleotides on these two genes in 83 different samples: 50 plasma samples (20 from pregnant women and 30 from nonpregnant women) and 33 placenta tissue samples (25 from normal pregnancies and eight from preeclamptic pregnancies). The aim of this study was to assess the utility of epigenetic changes as biomarkers for noninvasive prenatal diagnostic procedures. Using a two-way hierarchical cluster analysis, significantly different methylation levels of the RASSF1 gene were found between placenta (normal and preeclamptic) and plasma samples of pregnant women. Although the SERPINB5 gene was hypomethylated in placenta DNA more than in plasma DNA, it did not demonstrate significant differences between studied groups. The MALDI-TOF mass spectrometry analysis of placenta and plasma DNA methylation patterns may serve as a tool for the study of gender-independent biomarkers in noninvasive prenatal diagnosis.